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Characterization of
permethrin fliux

> Permethrin has just been labeled for aerial
application in Elorida Mesguite Control

> Highly texic to aguatic non targets
> ldentify Interactions between primary.

narameters and their effects on control and
noen target mortality

» Mmeteorological change, drop size and altitude

> Here we shalllonly discuss depoesition and
eR target mortality




Mosguito Adulticiding

> In mosguite adulticiding the target Is the
moesguite en the wing

[herefore we must fly: when the mosguito

les
[ne chemical needs to stay: airorme and
Not deposit for tWe reasens

o Chemical will be lost te the mesquItees
o Chemical willfloe avallanle e nen iangets




Deposition: Noni Target Mortality:

> IThe EPA are deeply concermed about
ground deposits

> [They have gathered aguatic erganism enad
points for permethrn from which No
Observable Affect Environmental
Concentrations NOAEC are extrapolated

> \We can not exceed these end points




Experimental Protocol
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12 Runs @ 500 Ft Swath

8/17/2006 Baseline run through center
Huahes-500D 1097C of circle erendiclar to wind direction

Sampling Site:
Spinner, Bioassay Water,
. Mosquito Cage
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. 3-D Sonic Anemometer
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pray Speed - 105 MPH

ffset - 0 Ft
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Deposition: Physical and
piological measures




Deposition

T o date four tests have been
conducted

Depesits and non target mortality has
@ccUImed on each; test




Deposition: Dose response, field
dose and mortality

> EPA, Acute toxicity range
fior permethrin = 0.1 - 210
ppb
Laboratory dose response
shows an LLC50 at 1.3 ppb

QUr non target Is very.
sensitive

The bioassay and filter

provides us with a deposit |

ameunt that can be o | 0003
extrapolated ntos the j
[oxicelogy moeadels |

dose ug/mi

010 20 30 40 50 60 70 BO 90 100
Mortality




Aguatic Organisms End Points

Table 35. Permethrin toxicity reference values (ppb of active ingredient) for aguatfic erganisms.

Expozure Species Expozure Toxicity reference Eeference
sCenarioe duration vialue (ppb)

Freshwater Fish

Acme L, =078 pph E5F3
Supmlemental

Chromic i WDAEC =030 ppb ACC 036589
LOAEC =021 pph Supplemental
Core

Freshwater Invertebrates
Acims Hevaeawia

Fresh water invertebrates NOAEC 0.039ppb

EstnarineMIarine Fish

Arima Aflaptic 2 hours LC,=212pph ERA 1987
silvarsids Supplemental

Chromic Sheepshead 2% day early MNOAEC 0.83 pph! Hamsen ar @i, {1983}
nHonow lifz sage LOAEC 10 ppb Supplemenial

Marine invertebrates NOAEC 0.011ppb

Chromic hfysid shripp 30 day lifs Maortaliny MPBID 41313701
oycle HOAEC =0.011 pob Supplemental stady
LOAEC = U024 ppb

! The estuarine'maring cheonic valns is sxtapolassd by wsing 2= acote/chronic ratio method of mradlable datz fom similar
spacies (0. TR0.30 : 2.2/ = 0LEZ ppb)




Concentration of deposits

> The NOAEC Is a concentration the
envirenmental toxicologists use with
four different water hody depths
o 6" POO]
e 1" pOOI
e 1M pool
o 2M pool

> [The 2m poel s the standard water Boady,
UiSediin the modeling ol approprate
eZZIe SY/Stems




Concentration in a 6* pool

[12-Aug ng/m|
H17-Aug ng/ml
M2-Octng/ml
B30-Oct ng/iml

nronic freshwater inverieb
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Concentration in a 1" pool

ng/mi 1' pool

NOAEC Chronic marine inverteprates
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Concentration in a 1m pool

Clim 08/03
Clim 08/17
Mim 10/03
Bim 10/30

onic freshwater invertebrates 0.03
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2Im = eco-toxicological models
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\ortical decay

> The stability at time of
ap p I | Catl on StrO N g Iy Vortex Decay Based on Turbulence Measurements
Correlated Wlth ground Twice Canopy Height in the Grove
deposit values

Neutral nights have
Increased wind speed ' e
and therefore vortical
decay

o Ihereis areduction in the
time/distance which the
Sprray IS entrained befiore
dissipation

Stable nights the
vortices decay slowly.
entraining more chemical
filOrCIng It inte the groune

- 08/02 08/17

Vortex Decay Fraction

Arbitrary Time Units




Tabulated Averages

> 1o be within the NOAEC 0.011pphb fer marine
Invertebrates in shallow water you must have a Ri
of close to 0.02 or apprecianle wind

» it alllwater bodies are 1m or more in depth marine
Invertebrates unharmed

> All applications were safe fior firesh water
iInvertebrates NOAEC 0.039ppb

6inches 1 !l cter 2meters R U7mmis U2mmis q (m/'s) Mortalit




Summary: Preliminary Thoughts

> Stable nights slew: vortical decay rate

o Deposits: Vortices remain and entrain significant
spray velume, meaning more chemical 1s
physically fiorced downi by the air craft, chemical
not available te control mosguitees

> Neutral nights increased voertical decay

o Deposits: Vortices decay rapidly breaking above
the canepy letting air currents take a significant
poertion of the spray, chemical available te control
MOSguUItees




Further Work

> lest an out off ground effect altitude of 150t

> IThen increase the drojp size distribution and
ie-investigate 100 and 150ft

> \We are going to add a deposited droplet
distribution measure, slides on ground

> Ultimately we will' be working with; a moeno-
Sized droplet generator Iselating the
parameter of drop size
o Meteorelogy Is the only varianle




Any Questions ?

Dr. Jane Barber
jane.barber@ramu.edu




